Adenosine A1 and A2A receptors and nitrobenzylthioinosine-sensitive transporters in gerbil brain: no changes following long-term treatment with the adenosine transport inhibitor propentofylline.
There is evidence that adenosine is an endogenous neuroprotective substance in the gerbil and that propentofylline, a novel xanthine derivative that acts as a transport inhibitor, exerts part of its neuroprotective activity in this species by enhancing adenosine actions. Using autoradiography we have examined the distribution of adenosine A1 and A2A receptors and of equilibrative adenosine transporters in gerbil brain as well as the possible changes induced by repeated treatment with propentofylline. Nucleoside transporters, studied by [3H]NBMPR binding, were found to be widely distributed in the gerbil brain, with no clear relationship to the distribution of adenosine receptors. Adenosine A2A receptors, studied by [3H]CGS 21680 binding and by in situ hybridization, were found to be present in intrinsic neurons in the caudate putamen, nucleus accumbens and tuberculum olfactorium. Adenosine A1 receptors were studied by examining the binding of [3H]CHA, an agonist, and [3H]DPCPX, an antagonist. There was an overall similarity in the distribution of binding sites for these two ligands, and a similarity with the distribution in the rat. However, the antagonist was found to label certain structures, especially white matter structures, more than the agonist. It is argued that these binding sites for antagonists represent receptors that are in transit from the site of synthesis in the perikaryon to the destination in the nerve terminal, and are not coupled to G proteins. There were no differences in the binding of any of these ligands or in A2A mRNA following 2 weeks' treatment with propentofylline, indicating that the drug has minimal effects on adenosine mechanisms under basal physiological conditions. This also suggests that tolerance to adenosine-related effects of the drug is less likely to occur.